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(54) CATALYST FOR CONTROLLING EXHAUST EMISSION AND EXHAUST EMISSION CONTROL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst for controlling exhaust emission and an exhaust emission 
control system capable of efficiently controlling NOx, dispensing with making the air-fuel ratio of exhaust 
emission reach the theoretical air-fuel ratio-rich, without making the fuel consumption of an internal combustion 
engine worse and while removing oxygen poisoning in controlling the absorbed NOx. 

SOLUTION: This catalyst for controlling exhaust emission includes solid reduced materials capable of being 
supplied non-periodically, NOx absorption materials and noble metals. This exhaust emission control system 
comprises the catalyst for controlling exhaust emission employed. The exhaust emission control system is 
provided with an NOx absorption control section comprising the NOx absorption materials and the noble metals 
combined and a solid reduced material supply means capable of supplying solid reduced materials non- 
periodically. Solid reduced materials are supplied to the NOx absorption control section timely to reduce 
composition derived from NOx for controlling. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for exhaust gas purification characterized by containing the granular 
reduction material which can be supplied at any time, an NOx absorber, and noble metals, and 
changing in the catalyst which purifies the exhaust gas discharged by the internal combustion engine. 

[Claim 2] The catalyst for exhaust gas purification according to claim 1 to which the above- 
mentioned granular reduction material can disperse by the flow of the above-mentioned exhaust gas, 
and has adhesion to the above-mentioned noble metals, and the above-mentioned NOx absorber is 
characterized by holding NOx in the above-mentioned exhaust gas in the form of N03- or N02-. 
[Claim 3] The catalyst for exhaust gas purification according to claim 1 or 2 to which the above- 
mentioned granular reduction material is characterized by being a carbonaceous ingredient and/or a 
particulate. 

[Claim 4] The catalyst for exhaust gas purification given in any one term of claims 1-3 characterized 
by the above-mentioned granular reduction material having the property to cancel oxygen poisoning- 
ization. 

[Claim 5] The catalyst for exhaust gas purification given in any one term of claims 1-4 characterized 
by being at least one sort of elements chosen from the group to which the above-mentioned NOx 
absorber contains at least one sort of elements and/or the zeolite which were chosen from the group 
which consists of alkali metal, alkaline earth metal, and rare earth elements, and the above- 
mentioned noble metals change from platinum, palladium, and a rhodium. 

[Claim 6] The catalyst for exhaust gas purification given in any one term of claims 1-5 characterized 
by the air-fuel ratio of the above-mentioned exhaust gas being always in the Lean region. 
[Claim 7] The NOx absorption purification section which is the exhaust gas purification system 
which grows into any one term of claims 1-6 using the catalyst for exhaust gas purification of a 
publication, and changes combining the NOx absorber of the constituents of the above-mentioned 
catalyst for exhaust gas purification, and noble metals, The granular reduction material supply means 
which can supply the granular reduction material of the constituents of the above-mentioned catalyst 
for exhaust gas purification at any time, The exhaust gas purification system characterized by what a 
preparation and the above-mentioned granular reduction material are supplied to the above- 
mentioned NOx absorption purification section from the above-mentioned granular reduction 
material supply means to desired timing, and is done for the reduction purification of the NOx origin 
component absorbed by the above-mentioned NOx absorber. 

[Claim 8] The exhaust gas purification system according to claim 7 characterized by judging the 
time of the NOx presumption absorbed amount which the above-mentioned NOx origin component 
added an NOx absorbed amount presumption means to presume the amount absorbed by the above- 
mentioned NOx absorber, changed, and was computed by this NOx absorbed amount presumption 
means exceeding the specific value below the NOx saturation absorbed amount of the above- 
mentioned NOx absorber as the above-mentioned request timing. 

[Claim 9] The exhaust gas purification system according to claim 7 or 8 characterized by for the 
above-mentioned granular reduction material being a particulate, and the above-mentioned granular 
reduction material supply means being an ignition timing lag means to which the lag of this internal 
combustion engine's ignition timing can be carried out. 
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[Claim 10] The exhaust gas purification system according to claim 7 or 8 characterized by for the 
above-mentioned granular reduction material being a particulate, and the above-mentioned granular 
reduction material supply means being an afterfire means which injects a fuel and may be again 
burned in a cylinder like this internal combustion engine's exhaust air line. 

[Claim 11] The exhaust gas purification system according to claim 7 or 8 characterized by for the 
above-mentioned granular reduction material being a particulate, and the above-mentioned granular 
reduction material supply means being a means to control the amount of exhaust air reflux of exhaust 
gas. 

[Claim 12] An exhaust gas purification system given in any one term of claims 9-11 characterized by 
supplying the above-mentioned particulate when the exhaust gas temperature which added an 
exhaust gas temperature detection means to detect the exhaust gas temperature of the above- 
mentioned NOx absorption purification section, changed, and was detected by this exhaust gas 
temperature detection means is lower than specific temperature. 

[Claim 13] The exhaust gas purification system according to claim 12 characterized by adding an Air 
Fuel Ratio Control means to adjust the air- fuel ratio of the above-mentioned exhaust gas to 
SUTOIKI - Rich, and changing when the temperature by which detection was carried out [ above- 
mentioned ] is higher than specific temperature. 

[Claim 14] An exhaust gas purification system given in any one term of claims 9-11 characterized by . 
supplying the above-mentioned particulate when the load which added a load detection means to 
detect this internal combustion engine's load, changed, and was detected by this load detection 
means is lower than a specific load. 

[Claim 15] The exhaust gas purification system according to claim 14 characterized by adding an Air 
Fuel Ratio Control means to adjust the air- fuel ratio of the above-mentioned exhaust gas to 
SUTOIKI - Rich, and changing when the load by which detection was carried out [ above- 
mentioned ] is more expensive than a specific load. 

[Claim 16] An exhaust gas purification system given in any one term of claims 7-15 characterized by 
arranging a three way component catalyst for the upstream of the above-mentioned NOx absorption 
purification section, and growing into it. 

[Claim 17] An exhaust gas purification system given in any one term of claims 7-16 characterized by 
supplying the fixed period above-mentioned particulate when the period when oxygen poisoning of 
the above-mentioned NOx absorption purification section is carried out exceeds the period set up 
beforehand. 

[Claim 18] An exhaust gas purification system given in any one term of claims 7-17 characterized by 
arranging HC adsorption catalyst for the upstream of the above-mentioned NOx absorption 
purification section, and growing into it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the catalyst for exhaust gas purification, and an 
exhaust gas purification system, and relates to the catalyst for exhaust gas purification and exhaust 
gas purification system which can purify efficiently the nitrogen oxides (NOx) in the lean bum 
exhaust gas discharged by the detail from a lean bum engine etc. using predetermined granular 
reduction material and a predetermined nitrogen-oxides absorber further. 
[0002] 

[Description of the Prior Art] Generally, when the internal combustion engine is operated by Lean 
rather than theoretical air fuel ratio, in the conventional three way component catalyst, purification of 
NOx discharged becomes difficult. Then, the NOx absorption catalyst equipped with the NOx 
absorber which absorbs NOx discharged at the time of Lean operation is used. This NOx absorption 
catalyst absorbs NOx discharged when an air- fuel ratio is set as Lean with an NOx absorber, and an 
air- fuel ratio is set up more richly than theoretical air fuel ratio or it, the oxygen density in exhaust 
gas is low, and the hydrocarbons (HC) and carbon monoxide (CO) which are a reducing agent emit 
and purify absorbed NOx, when many. 

[0003] However, the NOx absorber contained in an NOx absorption catalyst has a limitation in the 
absorbable amount of NOx, and if an air- fuel ratio is set as Lean and long duration operation is 
continued, NOx which was not absorbed will be discharged in atmospheric air as it is. Therefore, the 
Air Fuel Ratio Control approach which repeats the above-mentioned Lean operation and rich 
operation timely, and is operated is taken. Moreover, in order to make NOx absorbed by the NOx 
absorber emit and to purify, HC and CO of absorbed NOx and equivalent ratio are needed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above Air Fuel Ratio Control 
approaches, performing rich operation and supplying more HC and COs that NOx absorbed by the 
NOx absorber should be emitted and purified, increases an internal combustion engine's fuel 
consumption, and it has the technical problem that aggravation of fuel consumption is caused. 
[0005] And HC and CO which are supplied at the time of operation more rich than theoretical air 
fuel ratio or it when the three way component catalyst has been arranged for the upstream of an NOx 
absorption catalyst for example, will be purified by the three way component catalyst arranged for 
the upstream, since supply of the reducing agent to NOx absorbed by the NOx absorber runs short 
rather than equivalent ratio, although NOx is emitted, the purification will become imperfect and 
NOx will be discharged in atmospheric air. Therefore, still a lot of [ when the three way component 
catalyst has been arranged ] fuels must be supplied to the upstream of the exhaust gas purification 
catalyst which has the function which absorbs NOx by Lean and emits NOx by theoretical air fuel 
ratio - Rich, an air- fuel ratio must be made rich, and aggravation of the above fuel consumption will 
be promoted further. 

[0006] Moreover, although the technique of adding alkali metal directly to a fuel and raising the 
purification effectiveness of NOx in SAE980540 and JP,6-16817,B is indicated, when the potassium 
and sodium of alkali metal exist in a fuel, the technical problem that there is a possibility of this 
alkali metal carrying out thermal diffusion also inside cordierite, reacting chemically with a 
cordierite component, and destroying the crystal of cordierite occurs. By the thermal diffusion of this 
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alkali metal, the amount of thermal expansion of cordierite increases and the technical problem that 
there is an inclination which becomes weak under the effect of heat also occurs. 
[0007] Furthermore, although the technique of adding alkali metal is also in exhaust gas, the 
technical problem that stable reservation of HC purification capacity at the time of a spike and 
SUTOIKI operation is difficult occurs. Although the alkali metal supported by the emission-gas- 
purification catalyst works as NOx occlusion material, it also has the effectiveness of acting on noble 
metals electronically and worsening HC invert ratio. Usually, although both balance is considered 
and a catalyst design is performed, if alkali metal is continuously supplied into exhaust gas, the 
aggravation cost of HC invert ratio differs for every operation hysteresis, finally, the component 
purification window of 3 yuan will be lost and the above-mentioned phenomenon will become 
remarkable. 

[0008] Furthermore, when it continues using a catalyst by Lean operation, oxygen sticks to a catalyst 
front face, the reaction of NOx and HC is checked, and the technical problem that the engine 
performance is reduced occurs again. As an approach of canceling this oxygen adsorption poisoning, 
using rich operation, the oxygen under exhaust air is reduced to JP,5-312024,A and JP,5-312026,A, 
and the approach of carrying out reduction removal of the adsorption oxygen on the front face of a 
catalyst by the reduction component of HC and CO which increase to coincidence is indicated. 
However, an internal combustion engine's fuel consumption increases and performing rich operation 
is connected with worsening fuel consumption. And when the catalyst which has HC adsorption 
function, for example for the upstream of an NOx adsorption catalyst has been arranged, HC 
supplied from theoretical air fuel ratio or it at the time of rich operation will be adsorbed according 
to HC adsorption catalyst arranged for the upstream, and oxygen poisoning discharge of an NOx 
reduction catalyst front face becomes imperfect. Therefore, when HC adsorption catalyst has been 
arranged for the upstream of an exhaust gas purification catalyst with the function to return NOx, 
more fuels must be supplied, an air-fiiel ratio must be made rich, and aggravation of fuel 
consumption will be caused as mentioned above. 

[0009] The place which this invention is made in view of the technical problem which such a 
conventional technique has, and is made into the purpose is to offer the catalyst for exhaust gas 
purification and exhaust gas purification system which can purify NOx efficiently, there being no 
need of making the air-fuel ratio of exhaust gas into theoretical air fuel ratio - Rich, on the occasion 
of purification of absorbed NOx, and not worsening an internal combustion engine's fuel 
consumption, and canceling oxygen poisoning. 
[0010] 

[Means for Solving the Problem] this invention persons came to complete a header and this 
invention for the above-mentioned technical problem being solved by supplying specific granular 
reduction material to desirable suitable timing near an NOx absorber and the catalyst metal, as a 
result of inquiring wholeheartedly that the above-mentioned technical problem should be solved. 
[001 1] That is, the catalyst for exhaust gas purification of this invention is characterized by 
containing the granular reduction material which can be supplied at any time, an NOx absorber, and 
noble metals, and changing in the catalyst which purifies the exhaust gas discharged by the internal 
combustion engine. 

[0012] Moreover, the above-mentioned granular reduction material can disperse by the flow of the 
above-mentioned exhaust gas, and has adhesion to the above-mentioned noble metals, the above- 
mentioned NOx absorber is characterized by holding NOx in the above-mentioned exhaust gas in the 
form of N03- or N02-, and, as for the suitable gestalt of the catalyst for exhaust gas purification of 
this invention, it is desirable that the above-mentioned granular reduction material is a carbonaceous 
ingredient and/or a particulate in this case. Furthermore, it is desirable that the above-mentioned 
granular reduction material has the property to cancel oxygen poisoning-ization. In addition, with the 
catalyst for exhaust gas purification of this invention, the air-fUel ratio of the above-mentioned 
exhaust gas may always be in the Lean region. 

[0013] Next, the exhaust gas purification system of this invention is an exhaust gas purification 
system which changes using the catalyst for exhaust gas purification like ****. The NOx absorber of 
the constituents of the above-mentioned catalyst for exhaust gas purification, and the NOx 
absorption purification section which changes combining noble metals, The granular reduction 
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material supply means which can supply the granular reduction material of the constituents of the 
above-mentioned catalyst for exhaust gas purification at any time, A preparation and the above- 
mentioned granular reduction material are supplied to the above-mentioned NOx absorption 
purification section from the above-mentioned granular reduction material supply means to desired 
timing, and it is characterized by what is done for the reduction purification of the NOx origin 
component absorbed by the above-mentioned NOx absorber. 

[0014] Moreover, the above-mentioned NOx origin component adds an NOx absorbed amount 
presumption means to presume the amount absorbed by the above-mentioned NOx absorber, the 
suitable gestalt of the exhaust gas purification system of this invention changes, and it carries out 
judging the time of the NOx presumption absorbed amount computed by this NOx absorbed amount 
presumption means exceeding the specific value below the NOx saturation absorbed amount of the 
above-mentioned NOx absorber as the above-mentioned request timing as the description. 
[0015] Furthermore, it is characterized by being the afterfire means which the above-mentioned 
granular reduction material is a particulate, and the above-mentioned granular reduction material 
supply means is an ignition timing lag means to which the lag of this internal combustion engine's 
ignition timing can be carried out, or other suitable gestalten of the exhaust gas purification system 
of this invention inject a fuel in a cylinder like this internal combustion engine's exhaust air line, and 
may be burned again. 

[0016] Furthermore, the suitable gestalt of further others of the exhaust gas purification system of 
this invention adds an exhaust gas temperature detection means to detect the exhaust gas temperature 
of the above-mentioned NOx absorption purification section, changes, and when the exhaust gas 
temperature detected by this exhaust gas temperature detection means is lower than specific 
temperature, it is characterized by supplying the above-mentioned particulate again. 
[0017] Moreover, other suitable gestalten of the exhaust gas purification system of this invention add 
a load detection means to detect this internal combustion engine's load, change, and when the load 
detected by this load detection means is lower than a specific load, they are characterized by 
supplying the above-mentioned particulate. In addition, in the exhaust gas purification system of this 
invention, a three way component catalyst may be arranged for the upstream of the above-mentioned 
NOx absorption purification section. 

[0018] Furthermore, the suitable gestalt of further others of the exhaust gas purification system of 
this invention is characterized by supplying the fixed period above-mentioned particulate, when the 
period when oxygen poisoning of the above-mentioned NOx absorption purification section is 
carried out exceeds the period set up beforehand. In addition, in the exhaust gas purification system 
of this invention, HC adsorption catalyst may be arranged for the upstream of the NOx absorption 
purification section. 
[0019] 

[Function] In this invention, it is guessed that it is as follows at present although the purification 
mechanism of NOx in exhaust gas is not necessarily clear. That is, as shown in drawing 9 , granular 
reduction material (typically carbon content) adheres to noble metals first. Moreover, in case exhaust 
gas is Lean, NOx in exhaust gas is absorbed and held mainly in the form of N03- or N02- at an 
NOx absorber. And the granular reduction material adhering to noble metals, and N03- or N02- 
which is held at the NOx absorber and which is the component of the NOx origin reacts, and 
nitrogen and a carbon dioxide are generated, thus NOx is purified. In addition, it is thought that the 
purification reaction in this case is what is mainly expressed with a degree type. 
2C+2N02 ->N2+2C02 - **3C+2N03 ->N2+3C02 ~ ** [0020] as mentioned above, in this 
invention, NOx (a detail NOx origin component) which the NOx absorber was made to absorb is 
emitted out of the NOx absorber concerned on the occasion of purification of NOx ~ it is not 
necessary to make — consequently, the air-fuel ratio of exhaust gas - theoretical-air-fuel-ratio - the 
need made rich of adjusting is lost. Therefore, good NOx purification can typical always be realized 
with the Lean condition, without controlling especially the air- fuel ratio of exhaust gas, taking into 
consideration the NOx saturation absorbed amount of an NOx absorber, if granular reduction 
material predetermined to suitable timing is supplied. 

[0021] Moreover, from this invention persons' knowledge, it had also become clear that it could use 
as reduction material which cancels catalyst oxygen poisoning, and the above-mentioned granular 
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reduction material showed the discharge mechanism to drawing 1 . That is, in the Lean air- fuel ratio 
field, at the time of usual, it reacts, as HC illustrated with NOx and 02 by the catalyst bed, and NOx 
is purified with the so-called Lean NOx catalyst ( drawing 1 a). However, if such a condition 
continues, 02 will stick to a catalyst front face, oxygen poisoning will arise, the reaction of NOx and 
HC will be checked ( drawing 1 b), and the NOx purification engine performance will fall. On the 
other hand, the granular reduction material represented by the particulate component is supplied, and 
it is made to adhere to a catalyst in this invention. Thus, SOF (organic solvent extractives) which 
decomposes from low temperature and generates HC is contained in the particulate component 
adhering to a catalyst, and HC generated from now on carries out reaction consumption of 02, and 
cancels oxygen poisoning of a catalyst. Moreover, a lifting and oxygen poisoning are canceled for 
the catalyst and combustion reaction with which the amount of [, such as soot contained in a 
particulate component, ] carbon is in contact similarly, and a catalyst front face is returned ( drawing 
lc). 
[0022] 

[Embodiment of the Invention] Hereafter, the catalyst for exhaust gas purification of this invention is 
explained to a detail. Like ****, the catalyst for exhaust gas purification of this invention contains 
granular reduction material, an NOx absorber, and noble metals. 

[0023] although it will not be what is limited especially if granular reduction material has 
reducibility and it can exist stably by the solid state in the target exhaust gas here — an exhaust gas 
style — to some extent — a flight — it is movable and what has adhesion to noble metals is desirable. 
Moreover, since the starting granular reduction material is consumed by the purification reaction of 
NOx, it requires that it can supply at any time. Although various carbonaceous ingredients, a 
particulate, etc. can be illustrated, if the simple nature of supply in exhaust gas is taken into 
consideration, the thing of these fuel origins of also striking is desirable, and, specifically, can use a 
particulate (parts for carbon and SOF(s), such as soot) suitably especially. 
[0024] Furthermore, as for the above-mentioned granular reduction material, it is desirable that 
oxygen poisoning which the NOx purification catalyst component of the catalyst for exhaust gas 
purification of this invention received can be canceled. If it continues using the NOx purification 
catalyst usual in the Lean region like ****, oxygen will stick to a catalyst front face and the reaction 
of NOx and HC will be checked. However, if the above-mentioned granular reduction material is 
supplied to the catalyst for exhaust gas purification of this invention HC is generated by 
decomposing SOF contained in the particulate which adhered to especially the above-mentioned 
catalyst among the above-mentioned granular reduction material. Since the oxygen with which this 
HC stuck to the above-mentioned catalyst front face is returned to water (H20) or a carbon dioxide 
(C02) and oxygen poisoning is canceled, the life of the catalyst for exhaust gas purification of this 
invention can also be lengthened. Without performing purification of NOx by HC generated from 
such above-mentioned granular reduction material at the time of low exhaust gas temperature and 
low loading, and setting up an air- fuel ratio richly, NOx can be purified and fuel consumption 
effectiveness can also be maintained. 

[0025] The ingredient which can, on the other hand, absorb and hold NOx in exhaust gas in the form 
of N03- or N02- as an NOx absorber is desirable, and what performs this absorption in the Lean 
region is good. However, unlike what is used for the conventional NOx occlusion and catharsis, it is 
not necessary to emit absorbed NOx into exhaust gas (gaseous phase) in a theoretical-air- fuel-ratio 
(SUTOIKI) - rich region. Therefore, the catalyst for exhaust gas purification of this invention 
realizes good NOx purification also to the exhaust gas from the internal combustion engine always 
operated in the Lean region, and demonstrates the outstanding exhaust gas purification engine 
performance. 

[0026] As an example of the above-mentioned NOx absorber, the oxide of the element concerning 
the combination of a zeolite, alkali metal and alkaline earth metal or rare earth elements, and such 
arbitration, especially these elements can be mentioned. Specifically about a zeolite, Y mold, an L 
type, mordenite, a MFI zeolite, Cu-zeolite that supported the metal to these zeolites are mentioned. 
Moreover, about alkali metal and an alkaline earth metal, a potassium (K), sodium (Na), a lithium 
(Li), alkali metal like caesium (Cs) and these oxide, barium (Ba), alkaline earth metals like calcium 
(calcium) and these oxide, a lanthanum (La), rare earth elements like an yttrium (Y), and these oxide 
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are mentioned, and it can use for arbitration by this invention combining these two or more sorts. In 
the catalyst for exhaust gas purification of this invention, by for example making the above- 
mentioned alkali metal etc. support in a catalyst coat layer etc., the above-mentioned alkali metal etc. 
can be fixed only on a catalyst, and diffusion of the alkali metal to the KODI light which is an 
example of support etc. can be prevented. If it does in this way, the bad influence to the catalyst by 
the above things for which alkali metal is directly added to a fuel is avoidable. 

[0027] Moreover, as noble metals, the complex element of the platinum (Pt) usually used for a three 
way component catalyst, palladium (Pd) or rhodiums (Rh), and such arbitration can be used. 
[0028] Next, the exhaust gas purification system of this invention is explained to a detail. 
(1) Like ****, the exhaust gas purification system of this invention is equipped with the above- 
mentioned NOx absorber, the NOx absorption purification section containing noble metals, and the 
granular reduction material supply means that can supply the above-mentioned granular reduction 
material intentionally at any time. 

[0029] Here, although explanation detailed about the NOx absorption purification section is omitted, 
it has the catalyst which supports an NOx absorber, noble metals, and other additives to integral- 
construction mold support, such as honeycomb-like monolith support, typically through the porosity 
base material which has high specific surface area, such as an alumina, and changes. On the other 
hand, as a granular reduction material supply means, especially if above-mentioned granular 
reduction material can be supplied to the above-mentioned NOx absorption purification section, it is 
not limited, and the suitable container connected with feeding and/or the suction means against the 
target exhaust gas system may be filled up with various granular reduction material. 
[0030] Moreover, in this invention, as a suitable gestalt of a granular reduction material supply 
means, a particulate supply means to use a particulate as granular reduction material can be 
mentioned, and this particulate supply means can consist of an internal combustion engine, 
especially an automobile engine, without installing a special member. For example, a particulate can 
be supplied into the exhaust gas by carrying out the lag of the target internal combustion engine's 
ignition timing. Moreover, a particulate can be supplied into exhaust gas also by injecting a fuel and 
making it bum again in a cylinder like an exhaust air line. Therefore, the element and member which 
can perform such control function as a particulate supply means. 

[0031] Moreover, since particulate supply receives effect also in exhaust gas temperature, it is also 
possible to adjust the temperature of exhaust gas and to control particulate supply by to flow back 
the above-mentioned exhaust gas and the so-called EGR. It is desirable to add a temperature 
detection means by which the temperature of object exhaust gas can be detected, in using such a 
particulate supply means, and when detection temperature is lower than the temperature (henceforth 
"PM existence temperature") to which a particulate may exist stably in exhaust gas, controlling to 
supply a particulate is desirable. 

[0032] In addition, if the load concerning an internal combustion engine increases, an inhalation air 
content will increase, the amount of exhaust gas and NOx concentration will increase, the particulate 
amount of supply will also increase, but if a superfluous particulate is supplied to remainder, the 
above-mentioned NOx absorption purification section which is a catalyst may carry out blinding, or 
the particulate which was not able to be consumed may be emitted into atmospheric air. Therefore, 
when using a particulate detection means, when a detection load is lower than the load value 
(henceforth "PM non-emitted load") which does not emit a particulate, controlling to supply a 
particulate is desirable [ it is desirable to add an internal combustion engine's load detection means, 
and ]. 

[0033] In the suitable gestalt of this invention, control of the particulate supply for the above NOx 
purification also turns into control of the particulate supply for oxygen poisoning discharge at 
coincidence. Therefore, parts for carbon and SOF(s), such as HC generated from the particulate 
supplied by the various above control and soot, can cancel oxygen poisoning of the catalyst for 
exhaust gas purification of this invention by returning the oxygen adhering to the above-mentioned 
catalyst front face, or causing a combustion reaction etc. 

[0034] (2) In the exhaust gas purification system of this invention, supply granular reduction 
material to the NOx absorption purification section from a granular reduction material supply means 
to desired timing, and carry out reduction purification of the NOx origin component absorbed by the 
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NOx absorption purification section. 

[0035] The time when NOx should be purified as "desired timing" is said here, the time of carrying 
out reduction purification of the NOx origin component absorbed by the NOx absorber of the NOx 
absorption purification section is meant, and the time of the NOx origin component absorbed amount 
(the amount of accumulation) of an NOx absorber reaching the saturation absorbed amount is said 
that it should specifically avoid that NOx in exhaust gas is emitted into atmospheric air. The analysis 
about the NOx absorber to be used can determine beforehand this NOx origin component saturation 
absorbed amount (it abbreviates to an "NOx saturation absorbed amount" hereafter), and the NOx 
origin component absorbed amount at the time of arbitration can also be presumed, and, actually, the 
timing of the above-mentioned request is determined by contrast with the presumed NOx origin 
component absorbed amount (it abbreviates to an "NOx presumption absorbed amount" hereafter), 
and the above-mentioned NOx saturation absorbed amount. Typically, the time of an NOx 
presumption absorbed amount exceeding the specific value below an NOx saturation absorbed 
amount is adopted as desired timing that NOx emission into atmospheric air should be avoided 
certainly. 

[0036] As the term of the above-mentioned operation explained, the granular reduction material 
supplied to the NOx absorption purification section to the above timing adheres to noble metals, as 
shown in the NOx origin component and degree type which are held at the NOx absorber, it reacts, it 
generates nitrogen and a carbon dioxide, and purifies NOx in exhaust gas. In addition, it is not 
necessary to control the air- fuel ratio of exhaust gas to SUTOIKI - Rich as above-mentioned in the 
case of this purification. 

C+2 NO->N2+C02 - **'2C+2N02 ->N2+2C02 - ** (main reaction) 
3C+2N03 ->N2+3C02 - ** (main reaction) 

[0037] As mentioned above, although the exhaust gas purification system of this invention 
demonstrates the good purification engine performance even if the target internal combustion 
engine's exhaust gas is always Lean, it is also possible to add an Air Fuel Ratio Control means to 
adjust the air-fuel ratio of exhaust gas to SUTOIKI - Rich. When the exhaust gas temperature 
detected by the temperature detection means installed additionally is higher than PM existence 
temperature, or when the load detected by the load detection means installed additionally is more 
expensive than PM non-emitted load as this Air Fuel Ratio Control means when a particulate supply 
means is adopted as a granular reduction material supply means, what operates so that an air-fuel 
ratio may be adjusted to SUTOIKI - Rich is suitable. Since exhaust gas is made SUTOIKI - Rich by 
the unescapable pre-heating in internal combustion engines, such as an automobile, acceleration, full 
load running, etc. and all or a part of absorption NOx may be purified in the meantime when the 
NOx absorber and the noble metals which add this Air Fuel Ratio Control means, absorb NOx in 
exhaust gas in the above-mentioned NOx purification absorption section in the Lean region, and emit 
Absorption NOx by SUTOIKI - Rich are used, it becomes possible to reduce the supplying 
frequency of granular reduction material mentioned above. 

[0038] Furthermore, in the exhaust gas purification system of this invention, it is possible to install a 
three way component catalyst in the exhaust gas upstream of the NOx absorption purification 
section, and the purification effectiveness of exhaust gas can be further improved by this addition 
installation. Moreover, in the purification system of this invention, even if HC, CO, H2, etc. in the 
exhaust gas needed for NOx reduction are consumed in a three way component catalyst in this case, 
since granular reduction material is certainly supplied to the NOx absorption purification section like 
****, trouble is not caused to returning the absorbed NOx origin component. 
[0039] (3) In the exhaust gas purification system of this invention, when the period when oxygen 
poisoning of the NOx absorption purification section is carried out exceeds the period set up 
beforehand, supply a fixed period particulate, and return and burn the oxygen which stuck to the 
catalyst front face of the NOx absorption purification section. 

[0040] Here, when "the time of exceeding the period set up beforehand" means the time of exceeding 
the catalyst oxygen poisoning allowed time found in the experiment in advance and this period 
passes, oxygen poisoning discharge actuation of the catalyst of the above-mentioned NOx absorption 
purification section is performed. 

[0041] Furthermore, in the exhaust gas purification system of this invention, it is possible to arrange 
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HC adsorption catalyst for the upstream of the NOx absorption purification section. HC which stuck 
to the above-mentioned HC adsorption catalyst at the time of catalyst low temperature is emitted in a 
catalyst warming-up process, and can improve further the effectiveness of NOx purification and 
catalyst oxygen poisoning discharge by flowing into the down-stream above-mentioned NOx 
absorption purification section. Moreover, in the purification system of this invention, even if the 
above-mentioned HC adsorption catalyst is adsorbed in HC or HC emitted after catalyst warming up 
is consumed before catalyst warming up in the NOx absorption purification section at NOx reduction 
in this case, since granular reduction material is certainly purified by the NOx absorption purification 
section like ****, trouble is not caused to canceling catalyst oxygen poisoning. 
[0042] 

[Example] Hereafter, with reference to a drawing, an example explains the exhaust gas purification 
system of this invention to a detail further. 

[0043] Drawing 2 is the block diagram showing an example of the internal combustion engine which 
applied the exhaust gas purification system of this invention, this drawing — setting — a sign 1 — an 
internal combustion engine and 2 — a piston and 3 ~ in a combustion chamber and 4, a suction port 
and 7 show an exhaust valve and, as for an ignition plug and 5, 8 shows an exhaust air port, as for an 
inlet valve and 6. The suction port 6 is connected with the surge tank 10 through the corresponding 
branch pipe 9. Moreover, the surge tank 10 is connected with the air cleaner 13 through the air intake 
duct 1 1 and the air flow meter 12, and the throttle valve 14 is arranged at the air intake duct 11. 
Furthermore, a fuel injection valve 15 is arranged at the cylinder head of an internal combustion 
engine body, and the fuel injected has the composition of being injected directly into a combustion 
chamber 3. On the other hand, the exhaust air port 8 is connected with the NOx absorption 
purification section 1 8 which has NOx absorption / purification function through an exhaust 
manifold 16 and an exhaust pipe 17. In addition, the NOx absorption purification section 18 contains 
an NOx absorber and noble metals as mentioned above. 

[0044] The electronic control unit had ROM, RAM, and CPU, and is equipped with input port and an 
output port. An air flow meter 12 generates the output voltage proportional to an inhalation air 
content, the AD translation of this output voltage is carried out, and it is inputted into input port. The 
temperature sensor 19 which generates the output voltage proportional to exhaust gas temperature is 
arranged, the AD translation of the output voltage from this temperature sensor 19 is carried out to 
the above-mentioned NOx absorption purification section 18, and it is inputted into it to input port. 
The rotation sensor 20 for detecting an internal combustion engine's 1 rotational frequency is 
connected to input port. Moreover, the air- fuel ratio sensor 21 is connected to the exhaust pipe 
manifold 16, the AD translation of the output voltage of this air- fuel ratio sensor 21 is carried out, 
and it is inputted into input port. The air-fUel ratio of the exhaust gas which flows into the NOx 
absorption purification section 18 which has an NOx absorption function with this output voltage can 
be known. In addition, from an output port, a control signal is transmitted to an ignition plug 4 and a 
fuel injection valve 15 through a corresponding drive circuit. 

[0045] Usually, the stage when a fuel is injected from a fuel injection valve in an internal 
combustion engine as showed drawing 2 , i.e., fuel injection timing, (TK) is for example, degree type 
**TK=TPxK. - It is computed by ** (TP in a formula shows basic fuel injection timing, and K 
shows a correction factor), the air- fuel ratio of the gaseous mixture by which the basic fuel injection 
timing TP is supplied in an internal combustion engine's cylinder here — theoretical air fuel ratio - 
** — fuel injection timing required to carry out is expressed. Moreover, the basic fuel injection 
timing TP is beforehand called for by experiment, and is memorized in the map format shown in 
drawing 3 by ROM in an electronic control unit as a function of the inhalation air content Q used as 
an engine load, and the engine rotational frequency N. 

[0046] The above-mentioned correction factor K is used in order to control the air- fuel ratio of the 
gaseous mixture supplied. That is, in the case of K= 1.0, in the above-mentioned ** type, the 
gaseous mixture supplied serves as theoretical air fuel ratio. Moreover, the air- fuel ratio of the 
gaseous mixture which will be supplied if set to K< 1.0 becomes larger than theoretical air fuel ratio, 
and it becomes Lean, and if this is set to K> 1.0 on the contrary, the gaseous mixture supplied will 
become small and will become rich from theoretical air fuel ratio. 

[0047] Moreover, this correction factor is controlled according to an internal combustion engine's 
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operational status. Drawing 4 shows the schematic diagram of control of the above-mentioned 
correction factor K. In drawing 4 , as for a correction factor, an internal combustion engine is set to 
K> 1 .0 into pre-heating, and a correction factor K falls as engine water temperature rises. After 
engine pre-heating is completed, a correction factor K is set to K< 1.0, and the air-fuel ratio of 
gaseous mixture is maintained by Lean. Moreover, when acceleration operation is performed, a 
correction factor K is set to K>=1.0 according to the load. Furthermore, if an engine becomes 
operation of a full load, a correction factor K will be set to K> 1.0. Therefore, in the internal 
combustion engine about this example, the air- fuel ratio of the gaseous mixture supplied will be 
maintained [ that it is under / acceleration and full-load-running / except ] by Lean among pre- 
heating. 

[0048] With this conventionally well-known NOx occlusion purification system and equipment, if 
the case where a well-known exhaust gas purification system is conventionally applied to the above 
internal combustion engines here is taken into consideration, when the air- fuel ratio of the exhaust 
gas which flows into the catalyst for exhaust gas purification (especially NOx occlusion purification 
mold catalyst) from an internal combustion engine is Lean, NOx will be absorbed by the NOx 
absorber and NOx which the air- fuel ratio of the flowing exhaust gas absorbed theoretical air fixel 
ratio or when rich will be emitted. Therefore, with the conventional NOx occlusion purification mold 
catalyst, the time of acceleration of an internal combustion engine and the air- fuel ratio of exhaust 
gas which flows at the full load running time [ an air-fuel ratio ] will emit and purify absorbed NOx, 
theoretical air fuel ratio or when rich. 

[0049] However, when the frequency where acceleration of an internal combustion engine and full 
load running are performed during actual transit is low, even if an exhaust gas purification catalyst 
(NOx occlusion purification mold catalyst) carries out emission purification of absorbed NOx, 
sufficient NOx emission cannot be performed, but absorption of NOx will be in a saturation state, 
and absorption of NOx becomes impossible substantially as a result. Then, when the air- fuel ratio of 
the gaseous mixture supplied is Lean conventionally, the approach of urging emission purification of 
absorbed NOx is taken by making an air-fuel ratio rich periodically and compulsorily. However, by 
starting periodic rich-ization, fuel consumption increased and had caused aggravation of fuel 
consumption as a result. 

[0050] On the other hand, in the exhaust gas purification system which is this example, drawing 5 
(particulate (PM which is an example of granular reduction material at the NOx absorption 
purification section 1 8 while the air-fuel ratio of the gaseous mixture which flows into the above- 
mentioned NOx absorption purification section 18 continued, Lean was maintained and the air-fuel 
ratio maintained Lean's condition, as shown in A)) is supplied. Or as shown in drawing 5 (B), while 
the air- fuel ratio had maintained Lean's condition a little again, a particulate is supplied to the NOx 
absorption purification section 18. During actual transit, it is a constant-speed run state and that to 
which drawing 5 (A) delayed ignition timing, and drawing 5 (B) are equivalent to the thing which 
made it inject again. In the NOx absorption purification section 18 and a detail, it functions as a 
reducing agent and the particulate adhering to noble metals purifies the absorbed NOx origin 
component, as mentioned above (refer to drawing 9 ). Therefore, a part for absorbed NOx can be 
purified, without according to the exhaust gas purification system of this example, making rich the 
air- fuel ratio of the flowing gaseous mixture, and sacrificing fuel consumption. 
[0051] Next, supply control of the granular reduction material in this example is explained to a 
detail. In this example, although it is not necessary to install a member special as a granular 
reduction material supply means in order to use a particulate as granular reduction material, the 
following particulate supply control and an internal combustion engine's operation control are 
carried out. 

[0052] It is desirable to face to perform this particulate supply control, to presume the NOx absorbed 
amount of the NOx absorber contained in the NOx absorption purification section 18, and to perform 
various processings on the basis of this NOx presumption absorbed amount and the NOx saturation 
absorbed amount of the NOx absorber concerned. Here, the amount of NOx absorbed by the NOx 
absorber is proportional to the amount of the exhaust gas discharged by the internal combustion 
engine, and the NOx concentration in the exhaust gas. Moreover, the amount of this exhaust gas is 
proportional to an inhalation air content, and NOx concentration is proportional to an internal 
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combustion engine's load. Therefore, presumption of the above-mentioned NOx absorbed amount 
can be performed from the accumulation value of the product an inhalation air content and an 
internal combustion engine's load. In addition, although it is simplified further and an NOx absorbed 
amount is presumed with the accumulation value of an engine rotational frequency in the exhaust gas 
purification system of this example, the measurement monitor means of this engine rotational 
frequency functions as an NOx absorbed amount presumption means. 

[0053] Drawing 6 is a flow chart which shows an example of the particulate supply control in this 
example, and shows the interruption routine performed to desired timing in the exhaust gas 
purification system of this example. In addition, processing activation of this routine is carried out by 
the operation in the above-mentioned electronic control unit according to the data signal from the 
temperature sensor 19 and the rotation sensor 20 which were shown in drawing 2 , or an air flow 
meter 12. In this drawing, it is first distinguished at step 100 whether it has whether the correction 
factor K to the basic fuel injection timing TP is smaller than 1.0 and the Lean air- fuel ratio. At the 
time of K< 1.0, i.e., the Lean air-fuel ratio, it progresses to step 101, and the current engine rotational 
frequency NE is added to accumulation value sigmaNE of an engine rotational frequency, and it is 
set to new accumulation value sigmaNE. 

[0054] Next, it progresses to step 102 and it is distinguished whether sigmaNE is larger than the 
value SNE defined beforehand. This SNE is beforehand calculated by experiment and shows the 
accumulation value of the engine rotational frequency equivalent to the specific value below the 
NOx saturation absorbed amount of the NOx absorber concerned (henceforth an "NOx semi- 
saturation absorbed amount"). In addition, an NOx saturation absorbed amount is changed with 
temperature, and this SNE also considers temperature conditions. Moreover, although it will be 
satisfactory if the above-mentioned NOx semi- saturation absorbed amount is a value below an NOx 
saturation absorbed amount, 50 - 80% of value of the above-mentioned NOx saturation absorbed 
amount is usually adopted that the emission which is not purified [ NOx ] to the inside of 
atmospheric air should be avoided certainly. A processing cycle is completed at the time of 
sigmaNE<=SNE, i.e., when the NOx presumption absorbed amount at the time is below an NOx 
semi- saturation absorbed amount, and when the NOx presumption absorbed amount of the time of 
sigmaNE>SNE, at i.e., the time, exceeds an NOx semi- saturation absorbed amount, it progresses to 
step 103. 

[0055] At step 103, it is distinguished whether it is smaller than the defined temperature Tl with 
exhaust gas temperature T at the time. A processing cycle is ended at the time of T>=T1, and it 
progresses to step 104 at the time of T<T1. In addition, although temperature Tl is equivalent to PM 
existence temperature mentioned above, typically, it is 550-650 degrees C. At step 104, it is 
distinguished whether it is larger than the defined value Ql with an internal combustion engine's 
inhalation air content Q. A processing cycle is ended at the time of Q>=Q1, and the NOx purification 
flag by the particulate component is set at the time of Q<Q1. In addition, the inhalation air content 
Ql is equivalent to PM non-emitted load mentioned above. Moreover, in this example, although the 
inhalation air content Ql is detected by the air flow meter 12, it is detectable with accelerator 
opening. 

[0056] And if an NOx purification flag is set, a particulate will be supplied to the NOx absorption 
purification section 18, and NOx absorbed by the NOx absorber will be purified by using as a 
reducing agent the particulate which adhered here so that it may mention later (step 105). In addition, 
by particulate supply, Lean's degree becomes weaker and, so to speak, the air-fuel ratio of exhaust 
gas usually serves as weak Lean. Then, at step 106, the increment of counted value C is carried out 
only for 1. Moreover, at step 106, it is distinguished whether counted value C became larger than a 
certain defined value CO. A manipulation routine is completed at the time of C<=C0, at the time of 
OC0, it progresses to step 108 and the NOx purification flag by the particulate is reset. 
[0057] If an NOx purification flag is reset at step 108, particulate supply will be completed and the 
air- fuel ratio of the gaseous mixture (exhaust gas) which flows into the NOx absorption purification 
section 1 8 will return to the Lean air- fuel ratio before an NOx purification flag set (so to speak 
strong Lean). And it progresses to step 109, and accumulation engine-speed sigmaNE and counted 
value C are set to 0, and end this routine after that. 

[0058] On the other hand, when judged as K>=1.0 in the original step 100 (i.e., when the air-fuel 
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ratio of the gaseous mixture which flows into the NOx absorption purification section 18 is rich), it 
progresses to step 1 10. At step 1 10, it is distinguished by having been set with the condition of 
K>=1.0 whether carried out time amount continuation. When [ that there is a condition of K>=1.0 / 
at which time amount continuation was not carried out ] set, a processing cycle is ended, when [ that 
there is a condition of K>=1.0 / at which time amount continuation was carried out ] set, it 
progresses to step 110, and accumulation rotational frequency sigmaNE is set to 0. since it is judged 
whether NOx emission purification in SUTOIKI by acceleration operation of an internal combustion 
engine etc. - a rich region came out enough, and there was by processing of such steps 100, 110, and 
111 — as the NOx absorber of the NOx absorption purification section 18 — the Lean region — NOx - 
- absorbing — SUTOIKI- it is rich, and when the ingredient which emits Absorption NOx is used, 
unnecessary particulate supply can be omitted. [ any ] 

[0059] Next, the operation control of the internal combustion engine relevant to the particulate 
supply in the exhaust gas purification system of this example is explained to a detail. Drawing 7 
shows the calculation routine of the fuel injection timing TK about the above-mentioned ** type, and 
expresses the flow chart of lag-ized control of ignition timing. In this drawing, the basic fuel 
injection timing TP is computed at step 200 from the map shown in drawing 3 . Next, in step 201, it 
is distinguished whether an internal combustion engine should perform Lean combustion. When [ at 
which Lean combustion should be performed ] not coming out, it progresses to step 202 at the time 
of a warm-up, acceleration operation, and full load running. 

[0060] A correction factor K is computed at step 202. When it is an internal combustion engine at 
the pre-heating operation time, a correction factor K turns into a function of an internal combustion 
engine's cooling water temperature. Therefore, K will become small if cooling water temperature 
becomes high in K>=1.0. Moreover, it considers as a correction factor K>=1.0 at the time at the time 
of acceleration operation. Furthermore, a correction factor is set to K> 1.0 when it is an internal 
combustion engine at the full-load-running time. Next, a correction factor K is set to Kt in step 203. 
Furthermore, fuel-injection-timing TK=TPxKt is computed in step 204. Thereby, the gaseous 
mixture discharged by the internal combustion engine serves as theoretical air fiiel ratio or Rich. 
[0061] On the other hand, when it is distinguished that it is in the condition that Lean combustion 
should be performed, in step 201, it progresses to step 205. In step 205, it is referred to as K< 1.0, a 
correction factor K is set to Kt in step 206, and a correction factor progresses to step 207. In step 
207, it is distinguished whether the NOx purification flag by the particulate is set. When the NOx 
purification flag by the particulate is not set, it progresses to step 204. Therefore, the gaseous 
mixture by which an internal combustion engine is discharged serves as Lean. 

[0062] the fuel progress to step 208 and according to an internal combustion engine's ignition plug 4 
on the other hand, if the NOx purification flag by the particulate is set, when being distinguished in 
step 207 — the ignition timing ADV to gaseous mixture sets it as the ignition timing AD VI set up 
beforehand — having — ignition timing — a lag — the gaseous mixture-izing [ gaseous mixture ] and 
discharged — a particulate is generated in inside. A particulate is supplied to the NOx absorption 
purification section 1 8 mentioned above by this, the particulate adhering to noble metals serves as a 
reducing agent, and NOx absorbed by the NOx absorber is purified (refer to drawing 9 ). 
[0063] Next, other examples of the internal combustion engine operation control about particulate 
supply are explained. Drawing 8 shows the calculation routine of fuel injection timing TK, injects a 
fuel again in a cylinder and shows the flow chart of the control which bums this fuel. The processing 
as the flow chart of drawing 7 that steps 200-206 are the same is made. 

[0064] In step 207, if the NOx purification flag by the particulate is set, when being distinguished, it 
progresses to step 208 and Kt is set as the correction factor Kta for injecting a fuel further after 
ignition termination to Kt at the time of Lean operation, the gaseous mixture which a fuel is injected 
and burned again by this, and is discharged — a particulate is generated in inside. Consequently, a 
particulate is supplied to the NOx absorption purification section 18 as well as the processing shown 
in drawing 7 , the particulate adhering to noble metals serves as a reducing agent, and NOx absorbed 
by the NOx absorber is purified. 

[0065] Next, the operation control of the internal combustion engine relevant to discharge of 
catalyst-poisoning-izing in the exhaust gas purification system of this invention is explained to a 
detail. Drawing 10 is the block diagram showing an example of the diesel internal combustion 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_webcgi_ejje 6/6/2007 



JP,200 1-107720, A [DETAILED DESCRIPTION] 



Page 11 of 12 



engine of a serial 4-cylinder. The above-mentioned diesel internal combustion engine 3 1 is stationed 
so that the so-called common rail type of fuel injection equipment 38 may be provided and an inlet 
pipe 32 and an exhaust manifold may lap with one side face up and down. The exhaust gas 
purification catalyst which coats honeycomb support with the catalyst which supported a zeolite and 
any one of Pt, Rh, and the Pd to the alumina as an NOx purification catalyst 36, and grows into the 
lower stream of a river of the exhaust pipe which stands in a row in an exhaust manifold is arranged, 
and the emission temperature sensor is formed in the entrance side. Moreover, EGR is prepared. 
Fundamentally, based on accelerator opening and the detected rotational frequency, the injection 
quantity and fiiel injection timing are controlled, and the above-mentioned common rail mold fuel 
injection equipment can control fuel injection timing now according to a control signal especially. 
Moreover, drawing 1 1 shows the map of the fuel injection timing set up according to an engine 
rotational frequency and accelerator opening. In a Diesel engine, as mentioned above, if fuel 
injection timing is changed, a combustion condition will change and the amount of [ under exhaust 
air ] particulate will change. If the retard (lag) of the fuel injection timing is carried out as shown in 
drawing 12 , a particulate amount will increase. Moreover, after main-injection termination, even if it 
performs the so-called postinjection which performs fuel injection at 100-230 degrees of crank 
angles, a particulate amount increases. Furthermore, as shown in drawing 13 , even if it increases the 
above-mentioned EGR rate, a particulate amount increases. 

[0066] To the technical problem to which catalyst oxygen poisoning arises by the oxygen in exhaust 
gas conventionally, and the NOx reduction purification engine performance falls, in the case of the 
gasoline engine, when the air-fiiel ratio of the gaseous mixture supplied was Lean, the method of 
making it rich periodically and canceling oxygen poisoning was taken. However, by such approach, 
by making it rich periodically, fuel consumption will increase and will cause aggravation of fuel 
consumption as a result. Moreover, in the case of the diesel power plant, since the rich operation 
itself was difficult, the oxygen density under exhaust air could not be reduced fundamentally, but 
discharge of oxygen poisoning was difficult. 

[0067] On the other hand, in the exhaust gas purification system of this example, while the air- fuel 
ratio of the gaseous mixture which flows into the above-mentioned NOx purification catalyst 
( drawing 10 ) continues, Lean is maintained, and the air- fuel ratio had maintained Lean's condition, 
a particulate component is supplied [ as shown in drawing 5 (A), ] to the above-mentioned NOx 
purification catalyst. Therefore, according to the exhaust gas purification system of this example, 
even if it is a diesel power plant, oxygen poisoning can be canceled and the good NOx purification 
engine performance can be maintained. 

[0068] Moreover, drawing 14 is a flow chart which shows an example of the particulate supply 
control in this example, and increases a particulate amount by carrying out the lag of the fuel 
injection timing in the exhaust gas purification system of this example. As shown in this drawing, 
reading of each sensor is performed in step 301. Next, in step 302, it is distinguished whether the 
increment of number-of-counts C was carried out, and it became larger than the value CO 
predetermined at step 303. At step 304, the amendment which carries out 3-degree lag uniformly is 
added to the basic fuel injection timing according to the engine rotational frequency and accelerator 
opening which are determined from the fuel-injection-timing map shown in drawing 1 1 . In addition, 
basic fuel injection timing is not amended, but the fuel-injection-timing map according to the engine 
rotational frequency and accelerator opening at the time of a lag is given independently, and, 
thereby, a lag condition may be acquired. Subsequently, at step 305, it is distinguished whether the 
increment of number-of-counts C was carried out, and it became larger than the value CI 
predetermined at step 306. If a lag condition is continued and it becomes C>C1 until it is set to Yes, 
the number of counts will be reset at step 308. 

[0069] Drawing 15 is a flow chart which shows other examples of the particulate supply control in 
this example, and increases a particulate amount by making the exhaust air process after ignition 
termination subinject a fuel. As shown in this drawing, reading of each sensor is performed in step 
401 . Next, in step 402, it is distinguished whether the increment of number-of-counts C was carried 
out, and it became larger than the value CO predetermined at step 403. At step 404, subinjection is 
carried out in a fuel by the exhaust air process after ignition termination. In addition, although there 
is especially no convention in the subinjection quantity, about [ 10mm / per 1 cylinder 1 process ] 
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three are desirable. Subsequently, at step 405, it is distinguished whether the increment of number- 
of-counts C was carried out, and it became larger than the value CI predetermined at step 406. If 
subinjection is continued and it becomes C>C1 until it is set to Yes, the number of counts will be 
reset at step 408. 

[0070] Drawing 16 is a flow chart which shows the example of further others of the particulate 
supply control in this example, and increases a particulate amount by exhaust air reflux in the 
exhaust gas purification system of this example. Moreover, like ****, if drawing 13 shows the 
relation between exhaust air reflux and the particulate amount under exhaust air and the rate of 
exhaust air reflux becomes high, a particulate will increase relatively. When it becomes C>C0 at step 
503, an exhaust air reflux control valve serves as a close by-pass bulb completely, and an exhaust air 
reflux control valve usually returns to control in a fixed period. 

[0071] As mentioned above, although one example explained this invention to the detail, this 
invention is not limited to this example and various deformation implementation is possible for it 
within the limits of the indication of this invention. 
[0072] 

[Effect of the Invention] As explained above, according to this invention, specific granular reduction 
material is written as supplying to desirable suitable timing near an NOx absorber and the catalyst 
metal. The catalyst for exhaust gas purification and exhaust gas purification system which can purify 
NOx efficiently can be offered there being no need of making the air- fuel ratio of exhaust gas into 
theoretical air fuel ratio - Rich, on the occasion of purification of absorbed NOx, and not worsening 
an internal combustion engine's fuel consumption, and canceling oxygen poisoning. 

[Translation done.] 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the discharge mechanism of catalyst oxygen 
poisoning in this invention. 

[Drawing 2] It is the block diagram showing an example of the internal combustion engine which 
applied the exhaust gas purification system of this invention. 

[Drawing 3] It is the explanatory view showing the map of the fuel injection timing in the exhaust 
gas purification system of this invention. 

[Drawing 4] It is the schematic diagram showing amendment control of the fuel injection timing in 
the exhaust gas purification system of this invention. 

[Drawing 5] It is the aging Fig. of the particulate supply in the exhaust gas purification system of this 
invention. 

[Drawing 6] It is the flow chart which shows an example of particulate supply control, and the 
interruption routine performed to desired timing is shown. 

[Drawing 7] The calculation routine of fuel injection timing TK is shown, and it is the flow chart of 
lag-ized control of ignition timing. 

[Drawing 8] It is the flow chart of the control which the calculation routine of fuel injection timing 
TK is shown [ control ], and a fuel is again injected [ control ] in a cylinder, and burns this fuel. 
[Drawing 9] It is the mimetic diagram showing the purification mechanism of NOx in this invention. 

[Drawing 10] It is the block diagram showing an example of the internal combustion engine which 
applied the exhaust gas purification system of this invention. 

[Drawing 11] It is the explanatory view showing the map of the fuel injection timing in the exhaust 
gas purification system of this invention. 

[Drawing 12] It is the graph which shows change of the particulate amount in the exhaust gas 
purification system of this invention. 

[Drawing 13] It is the graph which shows change of the particulate amount in the exhaust gas 
purification system of this invention. 

[Drawing 14] It is the flow chart of lag-ized control of fuel injection timing. 

[Drawing 15] It is the flow chart of the control which a fuel is subinjected [ control ] in a cylinder 

and burns this fuel. 

[Drawing 16] It is the flow chart of exhaust air reflux control. 
[Description of Notations] 

1 Internal Combustion Engine 

2 Piston 

3 Combustion Chamber 

4 Ignition Plug 

5 Inlet Valve 

6 Suction Port 

7 Exhaust Valve 

8 Exhaust Air Port 

9 Branch Pipe 

10 Surge Tank 
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1 1 Air Intake Duct 

12 Air Flow Meter 

13 Air Cleaner 

14 Throttle Valve 

15 Fuel Injection Valve 

16 Exhaust Manifold 

1 7 Exhaust Pipe 

18 Exhaust Gas Purification Catalyst 

19 Temperature Sensor 

20 Rotation Sensor 

21 Air- fuel Ratio Sensor 

3 1 Diesel Internal Combustion Engine 

32 Inlet Pipe 

36 NOx Purification Catalyst 

38 Common Rail Mold Fuel Injection Equipment 
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* NOTICES * 

JPO and INPIT are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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idle. *£«fctt*U NOx©itX«tc«^$ixTv^ 
4 N O x k i^t*^- i 5 izfrfc Lxrnm k - 

mimmzmL t , iiw^x n o x *mtt h . % 

C + 2NO^N 2 +C0 2 — ® ' 
2C + 2N0 2 ^N 2 +2C0 2 -® (±RJS) 
3C+2N0 3 -»N 2 +3C0 2 -» (±RIB) 
[0037] JiLh<7)i 5 fcr. *»IBo»$wr^jWt^^ 

fAii , ^k -t h ftmmmnimtfAtfifim 0 - >x- 
■r* - 1 twc**. irtp&&mmw£&k lx 



k # . xummtzmm^titznmmtii^mzx ^xm 
tt&x w v^zmm-z x 0 tzimt& toa* 

«C*>4. 3^&S«H*J«^«S:fiHlDL. ±IBNO 
x#flyftJK»fc:. L»->-«Tl^#x4><7>NOx£i&iK 
LXM =3f— U yf-T'?RlRNOx^^ai-rSNOx©lR 
Wk*^JRkSrffl^4k, SKim^k'^rt^a^cfctt 

[0038]®:, *mxnf}m*i xftiti/^Mzts 

4. ZfzZCOm. E.7ttmtZi5\^X . NOxjl7Ct^ 

tc##NO x©JR^-fL^ ; iiSI^^$ixl.<OT\ ©JR 
StlfcNO xi*iiS;^^^7C^-|>c7)(c^K^ fc fc 

[0039] ( 3 ) *%Bj^f^^'x^L^XxA-C 
(i. NOx©JR^-ft;g|5*^*M«$n4KB^3&^ fc^»3&» 

cv>&j£ztitzmmzmz.?zt § c — swisj/tf 4 * 

LtzMm*m7c&x/Mm-& . 

[0040] ^^-c, r25fe*»t«>a3£$*Lfc«na*3a 

lz. ±fBN O x ©)R^ta5<7)ft«i<7)B^«#»|^#Ai 
[0041] It, *»BJc7)pm^^l:^XxA(Ci5 

m^hzttMmxhh. tmi&i8imz±mHcmmM 
icttL^Hc^ mmmMmx-mm^ti. tbso 

±ieNOxiSJR#'fkg|5tcS[A-ri»ikiCi l 9, NOx» 

tfzznm. NOxwwmkmz&^x. mm. 
mmiziMz h c mgmmiz h c tmm $ titz <o . mm 

mmztkftZiitzH c #N o xS7ctc?g»$ fix t . * 
[0042] 

wzmmLxmrnmizx <omizmMizm?m-&. 

[00431 S2I1 *mmimXfXfrtki'XT&$: 

mmtfz^mmmcD-m^fik^m^mx'hh. mmizti 
^x. tt^iteftmmm. 2{ifxb>, 3i±ffiMm. 



1 
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8li#Efv1?- h £5jrr . b 6 liMJEE-T-g. 

*r-~s?w i o«ii®m^^ h i lsyxr^D- 

•9 . i^y^ h 1 1 CiiXn y WHf 1 4 ^1Hffi£ftT 

k i em/mmm i7^uno x© 
jr • mmmtt-r&KOKwmttM 1 s^ii^n 

TV^. Srfc. NOxiSiRif-ffcgU 8l±. IM^Xolz 
N O x mum t #£JK fc & * L T V . 
[0 04 4] m^JffllJ-— y httROM. RAMS^C 
PU£*U A7J*-h&tfaj7J#->£<ii§;tTM&. 

i77D-^-^ 1 2msAsmatJt0"jL^ai*mE 

ixA7J^-h^A7J$ix-i.. A**-hfcttrt««Rll 

2 1 #JgM£flTi5 9 . d^S*«it-fe>-9-2 1 OtB7J« 
SiAD^$ixA^->^A7J$ii.&. C^tU^iB 
JElC X K> . N O x ©iR^tg^W^^ N O x PRJR^bSP 1 
8^A^&#tfUtfXO^rt£^&r<ha*T'#&„ =5: 

[ 0 0 4 5 ] iiS. 0 2 tc^ Ltz X o =fl:rt««WCtt, 

l(TK)(i 
TK = TPX K 

— -y hrt^ROMtlB-tt^ixTV^^. 
[0046] JJE*iJE^Ktt^3il4»^<02^ 

T. K=l. 0<0i§^ fit^$ni»ig-^m«iSlli^MJt 
4fe. K<1. OtcSr&fc. ifeS^ix&jg-jIrSi, 

[0047] ifc. ^^MJE^UA«S«nOing«9B 



tt, «Efli»fciK> 1 . 0 fc&D , «W*iB*«_h#W-4 

niEmmKii^M^fizmtx . k^i. ot^.s 

tl»tt«i:^ff. ttE«R»KttK>l . 

[0048] zzx\ iMcoxo^mmmizm^m 
^mmm^^m^^mmmm (hcnoxm. 

) ^SSA-^S«jSWrx<0S«SJt3& s 'J ->c7) h $ , 
NOx*>'NOx©J[!Z«^(RlR$il. oSA-r^,pm^'Xc7) 

tfrnttiztiz. m->x. m*<DNOxim.mmfmx' 

tc, ©!RL^NOx5riSajLT^^I.Ci:{^^. 

[0049] m^^^tfcv^T. ftmmm 

N O x ^Mttl^bL/c LX t+^N O xJSJtii^lf 3 

LXNo^commmmmizT^mt^h. zzx\ ^ 
mt. m&2ti&^$*cD£mttfv->cotziz, m 
mm ■ &m mz^Mitz v y + 1 -rt, z t x o . ©>r 
L^NOx^aj^b^is-r^^'s^nTv^^. hi 

iiAt. ^t.Lxmmcomt^m^x^tz. 
[0050] ztuzML. *mmm<r>vmtfAmti'X 

T-AT'Ji:. 05 (A) (C^-Ti^t^ ±ieNOx©JR^ 

ftat 1 8izffiA^&i&i^<7)m*&tfmmLx >j->z 

mftLx^&tzuz. »i'J-y«J*»L 
fc4 4 . NO xWmttM 1 8 fc % ^«M7C«^-^JT' 
$)^/^^^fj.^-h (PM) ^tt^-r^>. S>^.t^i:4 
fc, H5 (B) tc^-Tidtc, ^Jt* { ^'J->-^tt 

tTtt-^T'^^T, i5 (A) {iAA^^m^^t 
co. 05 (B) «iSJKi«W^$^tiOtcffiS-r^. N 
O xf&Umt^ 1 8 . BfflCiifMCttf L^^n-t- -f 

JR$^NOx**^^#-fb-ri» (H9#ro) . 

x. ^mmmm^f^mt^x^Mzxtni. »£A-r 
[0051] *mtwc:ti«t*s«a7c«<o«M 
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mmz^xmrnizmmtz. *mi&m~n^xiz. * 
[0052] ipfrwr- < * ^\s-h<r>m&$m*'i7o 

CIRLTHL NOx(SlR^-ftgPl 8(C-^^^-g>NOx© 
!R*J<ONOxiSJR*SrjS^L. iONOxft^Mi 

T^S^S^Ufi^^ U\ iit'. NOx 
««»fciRJK3*i.*NOx*HL rt«H»W*»<?>»aj$ii 

NOx«U^rt«WW^*fc^iJH-4. iot, JbfS 

mo^WffitiONOxiglRS^it^-r-l.*^ 3&»j6>&« 
ra0te^Otta!l^«^g{i , N O x ©ltXM*fl^#S t L 

[00531 1611 *H|if«(CB(tl»A-f ^al/- 

^2 0W7D-^-^ 1 2.a»4>*>r— ^fa^fcJGt 
4. RBfcfcWt. i-T. Xf7710 0T'll 

mmmmMTPizm-zttiEmiKfii 1 . o i o t ^£ 

S'J£fi&. K<1. Ocott. WhV->2Mlt<0tZ 
It. X7- y71 0 l(c}Jt^ ^<?>tt8llll£8NE#flS 

EfcSrS. 

[00 54] Af771 0 2tCjt^ INEi 5 , 

l>. ZcoSNElZfibmmzX ^Hb^tiXii*). 

nox ©irwco n o xt£fp©iRSirFoi#£tt ( iar. 

Wwmmmt:7fiLX^Z>. NOxgaWRitiiS 
mzk^Xh^m-th-hK ^ ^ S N E JiiSJglfett 

mLtzi>cox°$>&. ztz. ±mNOxm®mwwm3.. 

NOx $m®LMm,&.T<7)m.X'$>tili ffiSte&v ^ ^ 
4>^*^LNOxc7)S{ai^5|||^lII)g^<, 

±ie n o x g&fc© jr«<?5 so—so %commm £ it 

-g>„ ENESSNE(7)J:I, BP^^B^Cfctt-g, NO 
x|flse©JR*7>'N O x^f£fn©JR4WT<7)£: MS 
-»M ?^£5STU 2NE>SNE<Dt£. fiP*>-ecOB§ 
*(CB<ti.NOx}t^©lRS*^ NOx?p|gSJ©JRi^ 



[0055]Xf77103T'll *<7>®f &lZ}5Whm 
%*}X^m.Ttffohfc&>hixrz&m.T 1 J; K> fc/Jv3^j&» 
S£>«5'J£ftl> . T ST 1 <7)t & WiJSHM 9>V* 
T<Tlc7)t#{CtiX7 x y7 0 l 0 4^ittf. =5r 

±3. fflirrili. IMLtzPMft&i&mzttm-t&tf. 
mmiZte^ 5 5 0-6 5 0^5. Af77104 

MSlM ?4-2rl*TU Q<QK7)t Sl:liAr^ *jl 
U— h**lCjtftNOxjMl7 5^*Hrv & 

■T*. *>fc, *S9tM££iYr, ©ASS^iQl Iix7 
7D-^-^ 1 2(cJ;oT«ltU$ix-l»*^ T?-fe/MfflK. 
Izk^xh&ftX'Zh. 

[00 56] -etT. NOx-M7 7^-b7 

ffiitl.J:?C, ^x4^il^-h#NOx(RlR^ 
-ftgfll 8 *U ^i.fcfMfUytr-f^.xl'-* 

£il7c;#Ji: LT. NOx©lRW(C©JtX$#lTV^NOx 
tmit^flh (Xf77105) . 3r*>. Af^al' 

771 0 6T'ti, ^yhffiCj&U fitter 

^T771 0 6T'ti. #*7>hmctiK 
fohfethtztUzmc 0 J: 0 < tc^tzirgfrimM 
Ztl&. C^C0Ot#tcJiMS;U-^->Sr^TL. C 
>C0<7)i:#tc<iXT- yn 0 8-^jt^. ;vrj*x.\s 
-M;J:SNOxM77/i {l Jt7 h^ix-S.. 
[0057] Xf 771 08X^0x^77^'^ 
•vhZix&t. Ar^al/-h^*«7L. NO 

Mi » N O x^-fb7 5 ^-fe y h mmftfO 'J ( v ^ 

^IJ^U-y) (;«!)f-r^. -eLT. Xf7710 9^ 
Mfr. ^miHlSgKZNEZi^^yhffiC^Ot^il, 

[0058]— 73. S^f771 0 0(^t>OT. K 
Si. 0£PJBr3*t*:£:.£, EP*>NOx©iR^b^ 1 8 
teSA-f -S il-^<7)SMIt^' 'J y ^-T* & fc S fcti . ^. 
T771 1 O^sittf. Xf771 1 OTtiKS 1 . 00 
«JBb&«*> •§> 36ft hixtz i^ra«e L fzti^gfrW W\Z ti 
h. KSl. 0c7)^^i>^ft^fcB#^ML^ 
o^^#(-(ii5!ia-9--f ?;P^7L. KSl. 0t7)*t^ 
^^^ft'biXTt^^L^h^tctiXx-yn 1 0 
^itt^. ^«0lKlS2:NE*<Oi:^^. ^c7)J;3^Xx 
77100, 1 1 0RXS1 1 1 «J5HtJ: 0 . 
OjDj^llK^r fc'tc J: h X h -i — 'J 7 ^-^T'O NOxft 
mmttf+ttXh ~? tz *» i: 3 *-*^J»r $ ix h C0X\ NO 
xPSJR^-ft^l 8cONOx©lRWi: LT. 'J-^T'N 
Ox2rPRJRLX W*~>J y^T'©JRN O x ^45:^^ 

&®zm^tzi%£izii. ^m%^4*j.u-bm&z 
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[0 0 59]^:, xmmeytimtfxmc.i'ATAiz 
h m\wmmr k ojmj^-^ > t . &mi&> 

T, -/72 0 OT'li. H3(C^L^-? y^<b^ 
MWWBt^TP^mtB^^-S. Xf772 0 1 

mts. 

[0060]Xf7/202 X'imiEi&mKtimiiiZix 
4. rtJ8M«W**l8$ei!lE«KOfc#. *CE^RK«rt«H)S 
ra^aiTK^MiJcfc^'S. i-oTKSl. 0CD4EBT' 
*m*&#©<&l>h. KJi/N^KSr-g,. ansssi 

mmtf-£nmmmm<vt z . «iE«i«i k > i . ot? 

X^ yr2 0 3tCi3V^T«IE#.IS[K{iKt 

ssTK=TPxKt*<mtB§ix-s. .rfucio. ftmm 

[0061] — Xf7720 1 ICiJWt. V->m 

m&fi o^tfMXfoh b¥ WliZtih b # Ji. »7 

2 0 5tCittf„ X^ yT-2.0 5fctSWt. JgJEflaWiK 
< 1 . ObZix. X7-vy°2 0 6lzi3^xnjEim.Krf 
KttZtl. *xy7°207tCjttf. XT772 0 7C 
fcV vt Ji, A-f^a h- (Ci&NO x#-fb7 5 j/*>' 

IS. *xy7°2 0 4(Cjtt?f. <£oTF«£W<7>#m}£ft 
jl h {C j; SNO xjfHt? y b 2tlX\^& b 

'muzti&tza. xf772 0 8M^. ft®mm<D 

M77/4 tcj: Slflig^oM^lADVif. 

i 8 tA-t himtezti* fk&miznm vtz 

[0 0 63]&tC. ^4*^-h{ftH&(C^&rt*8$ 

hSr^-T. Xr- yy'2 0 0~2 0 6iT1i. I7«7U 
[0 0 64] Xf772 0 7lCi>WC. A"f ^iU- 

h iz x h n o x m t? =y y h $ tix ^ h t v m £ 



ix&i:#. Xf y7°2 0 8^.it^. KtiiU— ^jffl&S 
O x ©JRW(c«8JR$ix^ N O x*^-fb$iii> . 

[0065] mz. ^mm^m^'xmt^^Mzn 
if&mm&mik<7)mmzmmt& ftmmmnmmfflffliz 

— tf/i'rti8«Rko-« z^tmmmxfo h . ±127-' -< - 

3 8 Afil L . ^o-^-c7)ffl0ffi(c . 3 2 b 

V b tf±T£S£&£ 0 iz&WZtiX ^ 
h. m^—^—)VY\z^£hm^<n^Wiz\t. no 

xmtmM3 6b LX\ t'^7^bt Pt, RhSlA'P 
dco^Tih.frl^b*T)l>$1-lzmnLtiMm£^-# 

j±m.mza-7-j >7LXf&&m5*tfxmkfmt*tiiw. 

ZtiXteK). Z<OAnMlzj)ti&^>ytfl£Vt>tiX^ 

s«miR»sisu. m^mzr^-ttmmbmta^titz 

#4J:o^oTV^. ^fc. 01 Hi. IgraiHjfemt 

T7-t>mmzm t t as&sfvr v 

i: 3 tc. ^W^^^-fb^-ar-S. bmM#.mtf$c*> 
7^1 0 0-2 3 0- TJBS"R«^ffav^»9>*jJf 

mz\ mi 3iz^k-txoiz. ±.MEGRmzm*Zitx 

[0066] fiaai. jam^+ogsgfcj: oftt^Rig 
t t n o x ji7c# i m.m.t^T-r h mmxzn l 

«i. ^Wt'Jyf-ft-r^ifctiO. ^t4?i^*(iii 

-T. KSMSO^I^iHilT'* o fz . 
[0067] L. *HM^^*'x^tv-^ 

T-ATIi. 05 (A) {c^-Tidtc. _hlENOx^tM 
*(H10) IzfcA-th &tt<om*iti)mW. LX V- 

y^nmLx^^hb^ui. zmittfv-ycDimzm 
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*rmh. $m% n o ^mmm^mm-th z t a*e* 
[0068] it, ai4ii, *mmmiztnf&^r-< 

y-^Dff ^Bx 0 *^*>ix £ . ifclex x y 7" 3 0 2 £ 

3 0 3 T'm^cOffiC 0 J;H^< Sro ti&StPWWM 
tbfrh. Xf773 0 4T'li HI Hc^L^ifiSfB^ 

v vr*^^$ixs«raii]^t T?-t»sm§Lk izm 
ttz&^m\mmmmizML, -tt3- ji^tf-i.*! 

mmM&fm-?yy°zmiz-5-tT&$. zKizx>o. mn 

Vm*mTi>£\K &WC\ Xf77-3 0 5tll 
>-hifcCj&M >7 IM^h^ix. Xf 773O6t'0r£ 
fOlC, £ tOi>^#<^ot^*^¥'JSiJ$ilS„ Ye 

[00 69)01511 

^7mco9i5a:miz)mzmmttz j £z> z t iz x i . 

4 >•:? U*Vh3*U XT- y7-4 0 3T-Bf^ttC 0 J; 
0 t^:t=<^o7 , L:*^7!)^WJ^tL^. Xf7 74 0 4 

& . . SiJ^itc^tcM^i^rV ^ . millg 
1 Oram 3 ^jgj&iifj U\ <JCWC, Xf7/4 
0 5tli, ^^>"bi!cC*W>-^'J^>b$n. X^r-y 
74 0 6 T'BrJgOflC j i 0 £ < & -ofzt^^tm 
mZtlZ. Yest^it, grJRtl^Jtil^fl. C> 
C 1 lZ%&t . Xf 7 7408t*^>fSA 5 'J*7 h 

[0 0 7 0] 01 612, 3^tS0!lfc:*ift4^«-r-f^j«.P 
ffltm&*7- 4 * U— b ^iM^-g> . XT775 0 3 

[oo7i] jjLh. *m\z-mm\<z£ ommtztm 



LtztiK *miiic\<7)mismtzmfezti& i><ox'iz% 
<, *m*n<nm^&mniz&\^xm«comBmm^ 
•re**. 

[0072] 

#5£<0*itfil7C# 5:. NOx ©JR«St^M^^«<7)3fi « 
WRLfcNOxOJWkfclRts PM#xo£$Ut£ 

^ X -f A Sr tgfjt-f £> i t * { T' !* & . 

[02 ] ^BJ^P^'xmtv-X^A^jifflL^rtM 
[H3 ] ^^B^^Xfx^tvXxAtCjott&jtjimiS 

[H4 ] ^m^m^xmt^xy-^zinf^mmm 
mmmcomiEmm^-ttmmxh & . 

[H5 ] *^^m^'X?f-ft^XxA{;i3{t^»y^-f 
[H6] ^x^^-*P-h«*&«|«0-«&Srr7a-- 
f- > £ ^ L T M h . 

[H8] mmmm^mTKcoMtii^-^-y^L. =/v 
ymizm&umzmML. mmzmmz^hmwn 

yr3—^-v — hX'fo&. 

[09 ] *%Bfl(ctj(t SNOx CO j^HX # -XA Sr^-f" 
^5tHT'fcl>. 

[HI 0] ^BB^mTyx^h^X^A^iifflL^rt 

MMm<7)-mz*k-tffifmx'$> h . 
[Hi i ] *^B>1^m^'x?f-fi:^xxAti5(tl»^ 

[HI 2] ^BJ^^'x^b^xxA^fctt^y^x 

^^^.v—hA(7)^ti^-t^yyx'h^. 

[HI 3] *JWB«*MWr^*M:V^-f-Afc*jtt*y'«7 ! - 

[HI 4 ] ^RSW^(7)ii^-fb*Jffll07a-f-r-h 

[Hi 5] isvyypuzmmzwimttL. mmtrmm 
[Hi 6] m^mm.®mco7v-^-hX'$>&. 

1 ftMmm 

2 fx h y 

3 ffi^ 
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4 




1 5 




5 




1 6 




6 




1 7 




7 




1 8 




8 




1 9 




9 




2 0 




1 0 




2 1 




1 1 




3 1 




1 2 




3 2 




1 3 




36 




1 4 




38 





[HI] [03] 
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[02] [05] 




XNE. C«-0 



1 »T 1 
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[H8] [011] 




«-7r**i* tdc 9*-r— 

[09 J 




NOieBHEiwiJ 
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imi 5] 



imi 6] 



C»terO S400 



r->feAa^ Ace 




^ return ^ 



S402 



S408 




C-C+1 




^ return ^ 



SoOO 



SSOl 



S502 



S503 



S504 



S505 



S506 



S507 



S508 



S509 



(51) Int. CI. 7 

F 0 2 D 41/04 
41/34 
F 0 2 M 25/07 
F 0 2 P 5/15 



30 5 
5 7 0 



F I 

F 0 2 D 41/04 
41/34 
F 0 2 M 25/07 
F0 2P 5/15 



(#*) 



3 0 5 A 
F 

570 J 
B 



»^jii»«t^Tfj»^;iiE^Bfr2#«!i sm 

(72) ^bj^ _hj$ 76A 

#^JHlSa^TtJ»^JI|ESHT2#tl!! 

(72)^BJ^ ftffl 5i 

#5£Jl|*^rfi»?£JllK£Br2#tft B« 

(72)%B#g ±A« Jt*B 

»^lim^Tff#^JI|E^BT2#tf!- Bi£ 

(72)|&B#g if- 
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3G022 


AA03 


AA06 


AA07 


BA01 


BA06 




DA02 


GAOl 


GA05 


GA06 


GA08 




GA10 










3G062 


AAOl 


AA03 


AA06 


AA07 


BA02 




BA04 


BA05 


BA06 


BA08 


CA06 




DAOl 


DA02 


GAOl 


GA04 


GA06 




GA09 


GA17 








3G090 


DAIO 


DA12 


DA18 


DA20 


EA06 


3G091 


AA02 


AA11 


AA12 


AA17 


AA18 




AA24 


AA28 


AB03 


AB05 


AB06 




AB09 


ABIO 


BA11 


BA14 


BA33 
















CB05 


DAOl 


DA02 


DAIO 


DB06 




DB08 


DB10 


DB13 


DCOl 


EA01 




EA03 


EA05 


EA07 


EA17 


EA30 




EA34 


FA04 


FA07 


FA11 


FA14 




FA16 


FA17 


FA18 


FBOl 


FB02 




FBIO 


FBI! 


FB12 


FC02 


GA06 



GB01X GB01Y GB02Y GB03Y 
GB04Y GB05W GB06W GB07W 
GB09Y GBIOX GBIOY GB17X 
HA08 HAIO HA20 HA36 HA38 
HB05 

3G301 HAOl HA02 HA04 HA06 HA13 
HA16 JA15 JA25 JA26 JA33 
JB09 LA03 LB04 MAOl MA11 
MA18 NA07 NA08 NDOl NEOl 
NE06 NE12 NE13 NE14 NE15 
PA01A PAOIB PAHA PA11B 
PA17A PA17B PD02A PD02B 
PD11A PD11B PEOIA PE01B 
PE03A PE03B 



